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industrialising Britain of Darwin’s 
day seemed a rather Malthusian 
one — less than half the children born 
in Liverpool in the mid-nineteenth 
century survived to the age of five, 
and overall life expectancy in the 
big cities was in the 30s, he said. 
“Today, the extraordinary and still 
accelerating growth of scientific 
understanding over the subsequent 
150 years and its application to 
human health — especially over the 
last 50 years — has seen the global 
population increase sevenfold.” It is a 
startling fact that something like one 
in every 15 humans to have lived is 
alive today. And along with this surge 
in numbers is the increase in energy 
usage with substantial fluctuations 
above and below this figure in 
particular regions, he said. 
Most of this energy comes from 
burning fossil fuel. And, over the past 
four decades, the science-based 
green revolution has roughly doubled 
global food supplies using only 10 
per cent more land. “The growth has 
more than matched population so 
that recent problems of hunger reflect 
inequitable distribution of food, not 
shortages as such. But there is a 
worrying sign that the green revolution 
is plateauing, whilst human numbers 
continue to grow,” May warns.
Perhaps most disturbing are several 
studies suggesting the global demand 
for water — 70 per cent of it for 
agriculture — will exceed sustainable 
supplies somewhere around 2040, 
he says. All in all, this reveals the 
dramatic increase in the ‘ecological 
footprint’ of humanity upon the planet 
since the Origin of Species was first 
published, May said. 
“A variety of estimates — all of them 
unavoidably inprecise — suggest we 
are already exceeding the ecological 
footprint which Earth can sustain,” he 
said.
One of the challenges has been 
how to model effective collaboration 
but it is receiving considerable 
attention, May said. Approaches 
to the problem use an array of 
metaphors — “for evolutionary 
biologists, the Prisoner’s Dilemma; 
for ecologists, the Tragedy of the 
Commons; for economists, the Free 
Rider problem,” he said.
Experiments using ‘game theory’ 
show that groups of people can 
achieve their goals if cheats and 
those who fail to pull their weight are 
punished.
May believes an understanding 
of Darwin’s third problem remains 
a key stumbling block. “At first 
glance the answer seems easy. You 
pay some small cost to gather a 
much larger co-operative benefit. 
For example, a prairie dog takes 
a personal risk in giving an alarm 
call, but all the colony benefits 
and, by taking turns as alarm giver, 
each individual’s group benefit 
exceeds the occasional risk,” he 
said. But such an arrangement is 
immediately vulnerable to cheats 
who enjoy the benefits without 
paying the risk-taking dues. In 
evolutionary terms, such risk-
avoiding cheats have a selective 
advantage. Today we would say 
their enhanced probability of 
survival, and consequently greater 
reproductive success, means their 
unco-operative behaviour is more 
represented in the next generation. 
It is thus unclear how such observed 
co-operative phenomena can arise, 
or how it can be maintained.”
He described one set of 
experiments showing how difficult 
it is to analyse co-operation 
by B. Hermann and others who 
compared the results obtained from 
a group of players, each drawn 
from one of 16 different cities. 
Boston, Melbourne and Nottingham 
quickly converged on co-operative 
behaviour; at the opposite end of 
the spectrum, Minsk, Samara and 
Riyadh were slow with significant 
levels of ‘cheating’ resulting in 
‘punishing’ and quite a bit of 
perverse ‘punishing punishers’. At 
the foot of the table, in Athens and 
Muscat, many games descended 
into madness, with angry ‘punished’ 
players retaliating rather than  
co-operating, locking into spirals  
of mutual punishment.
“If there is any substance to my 
speculations about the answers to 
Darwin’s problem in explaining  
co-operation in human societies, we 
again have a fundamental tension — at 
the level of the entire society — 
between on the one hand authoritarian 
‘ties that bind’ and permit stably 
cooperative aggregations, and on 
the other hand the ability to respond 
effectively to changing environmental 
circumstances.”
With the key Copenhagen meeting 
in December on greenhouse gas 
emissions, understanding  
co-operation will be a key.After a year of celebrations of the 
200th anniversary of Darwin’s birth 
and 150 years since the publication 
of the Origin of Species, there are 
still events taking place. Perhaps the 
most spectacular is the opening of the 
Darwin Centre at the Natural History 
Museum in London, a major new 
attraction and centre for research.
The £78 million centre, described  
as a concrete blob by some, will 
house the once scattered collection  
of millions of plant and animal 
specimens at one site.
One innovation will be that 
researchers working on the 
collection will work in full public view 
in glass- fronted laboratories, some 
linked by intercom so that visitors 
can ask about the work they are 
doing.
Darwin celebrations continue apace. 
Nigel Williams reports.
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Sailing: Darwin’s great-great granddaughter 
has set off on a voyage recreating that of her 
relative’s key venture on the HMS Beagle. 
(Photo: VPRO_Beagle/Philippe Tammes.)
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to watch scientists doing real work 
in the laboratories, the researchers 
will still have their own private 
workspaces.
“On any project in science,  
there’s a small amount of time that 
you are actually doing something 
that is visually interesting, and a 
great deal of time when you are  
just sitting at your desk writing 
or poring over your notes,” says 
Johannes Vogel, the keeper of 
botany at the museum.
Although christened “the cocoon” 
by its Danish architects, CF Moller, 
the new, cocoon-like structure is 
housed inside a giant glass hangar 
behind the grade 1 listed Victorian 
home of the main museum. Its  
eight-storey size makes it the  
largest sprayed concrete  
structure in Europe. It is built 
to house 20 million biological 
specimens.
The top three floors of the building 
contain new galleries, displaying 
some of the oldest and most 
prized objects in the collection. 
These include specimens brought 
back by Charles Darwin from 
the Beagle voyage. There is also 
Displaying: The new Darwin Centre at the Natural History Museum in London opened this 
month and allows visitors to see scientists inside at work. (Photo: Natural History Museum.)a new studio named in honour 
of the naturalist and television 
presenter David Attenborough, 
which will hold screenings and live 
demonstrations.
Just ahead of the public opening 
of the Darwin Centre, Charles 
Darwin’s great-great granddaughter 
set sail from Plymouth to recreate 
the voyage of the Beagle, which was 
so crucial to Darwin in formulating 
his evolutionary ideas. “We’re  
going in his wake, so to speak, 
visiting pretty much everywhere he 
went,” said biologist Sarah  
Darwin.
She said she had been looking 
forward to the voyage for many 
months, not only to see many of 
the things which influenced her 
great-great grandfather, but also to 
establish how relevant his findings 
are for the planet’s future. “We’ll be 
looking at the condition of the rain 
forests and oceans and air quality,” 
she said.
The voyage will be made on 
board the Dutch clipper Staad 
Amsterdam. The ship was built in 
2000 to re- create a mid-nineteenth 
century clipper, but at 76 metres in 
length, it is about double the size of 
the Beagle.
There is a laboratory on board 
where visiting scientists will be 
able to undertake a number of 
experiments.
Back at Darwin’s old home at 
Downe House in Kent, 25 kilometres 
south of London, ‘Darwin’s 
Landscape Laboratory’ is the UK 
government’s 2009 World Heritage 
Site nomination to Unesco. Experts 
agree that plant life on Downe Bank 
was indeed the ‘entangled bank’ of 
the last paragraph of the Origin of 
Species.
The site is also of interest as 
Darwin’s ‘Orchis Bank’. Orchids 
provided Darwin with evidence 
of co- evolution with their insect 
pollinators, which was the subject 
of Darwin’s first book after the 
Origin of Species.
Primroses and cowslips in 
the area proved subjects for 
studying heterostyly and spindle 
and wood sorrel flowers helped 
him in the development of his 
work on sexual selection. Darwin 
also studied grasses at Downe 
Bank with his children. The 
Unesco decision is expected 
next year.
